We perform a comparative study on the gold-stock market relationship in U.S. stock market as a developed market and in Iran stock market as an emerging market. By considering appropriate variables for emerging markets and by providing a more proper methodology, we improve earlier studies. According to our findings, the relationship between stock market returns and gold price returns does not follow any specific regimes and that this relationship changes in short and long term returns. It is necessary to mention that in the present research, we did not consider this relationship in major structural changes in the economies and instead considered usual economic circumstances that investors are regularly faced with in their investment decisions.
Introduction
Investors always look for different assets, to lower the risk of their portfolios as low as possible, and gold is conceived to have great potentials for this purpose. In the present research, we will investigate whether gold is an asset with the characteristic of a safe haven or hedge. In this regard, we will improve past studies by further investigating the difference in the role of gold in developed markets and emerging markets, because we guess that developed markets have a greater effect on gold compared to emerging markets. According to Pierdzioch et al. (2016) , investigating the data of other markets can be interesting, because recent studies have obtained interesting results about the gold market efficiency in various countries. Therefore, we will consider Iran's stock market, which is recognized as an important emerging market in recent years and frequently mentioned as one of the Next Eleven emerging economies (Pradhan et al. (2016) , Heirati & O'Cass (2016) , and Rancic & Jakovljevic (2016) ). Nevertheless, past studies in this field, which we addressed in the literature review, have not covered Iran's market and studying Iran's market is one of our contributions.
In addition, given that the official global gold price is denominated in U.S. dollars, currency exchange rate changes in the financial markets of different countries other than U.S. can influence the relationship between gold and stock market in these countries. Therefore, comparing the relationship between gold and stock market in U.S. whose currency is dollar and has a very developed financial market with another country whose currency is not U.S dollar and is also recognized as a small emerging market can reveal the differences in the role of gold in different economies. We investigate this matter in the present paper as one of our contributions.
Another contribution of this paper is the modelling of the relationship between gold and stock market using a regime switching approach and determining the regimes based on the data characteristics, the details for which are presented in the methodology section of the paper.
Literature Review
Primary studies about safe havens focus on the behavior of investors at the times of crises in a market, for example, Upper (2000) focused on market turmoil in 1998. Kaul & Sapp (2006), and McCauley & McGuire (2009) also studied in this field. In this type of studies, only Capie et al. (2005) , clearly investigated the role of gold as a hedge against U.S. dollar. Baur & Lucey (2010) , presented a specific definition of safe haven and hedge concepts, and investigated this subject in the markets of the U.S., U.K., and Germany and discovered that gold is normally a hedge for the stock market; and at times of a market collapse, it acts as a safe haven. However, they discovered that the safe haven property of gold is short lived. Next, Baur & McDermott (2010) presented a more detailed definition of safe haven and hedge assets and also expanded the investigation scope (U.S., U.K., Switzerland, Russia, Japan, Italy, India, Germany, France, China, Canada, Brazil, and Australia). According to Baur & McDermott (2010) , "a strong (weak) hedge is defined as an asset that is negatively correlated (uncorrelated) with another asset or portfolio on average, and a strong (weak) safe haven is defined as an asset that is negatively correlated (uncorrelated) with another asset or portfolio in certain periods only, e.g. in times of falling stock markets". Baur & McDermott (2010) discovered that the role of gold as a safe haven is short lived and especially observed in daily fluctuations of developed markets but in lower frequencies like weekly or monthly, no such relationship exists. Iqbal (2017) , added Pakistan's market to the population of markets in which this subject has been investigated. Hood and Malik (2013) focused on extreme situations in the stock market and found that in periods of extremely low or high volatility, gold does not have a negative correlation with the U.S. stock market. The above mentioned studies, use assumptions and methodologies similar to Baur and Lucey (2010) and their main characteristic is that researchers directly set a price decrease level defined as a market collapse and they use this predetermined criteria for all the markets under consideration. However, we think that it is not appropriate to use the a predefined criteria with no regard to different markets charachteristics. We will address this subject in the methodology section of the paper. Other researchers such as Beckmann et al. (2015) , investigated the role of gold as a hedge or safe haven based on the same definitions, but through the smooth transition methodology. However, they concluded that the transition between the two extreme regimes appears to be very fast in some cases. Besides, they used data with monthly frequencies while the studies of Baur & Lucey (2010) and Baur and McDermott (2010) show that the gold role as a safe haven for stock market is only observed in daily data. Baur and McDermott (2010) believe that the safe haven effect does not exist in emerging markets. This can be interpreted in this way that investors in emerging markets like Iran, are not among the main players of the global gold market and their behavior does not influence the global price of gold. Iran's demand only comprise 3% of the global gold investment demand through coins and bullions (World Gold Council 2016) . Thus, the assumption that Iranian investors behavior would influence the global gold price does not seem reasonable. It is better to focus on the domestic price of gold in every country. In this regard, Beckmann et al. (2015) converted the global gold price from U.S. dollar to the national currency of each country under consideration. However, this is not enough, because changes in the domestic gold price can be due to exchange rate fluctuations. Beckmann et al. (2015) admited this problem, but ignored it. Iqbal (2017) in his model for investigating the relationship between gold and stock market also converted the global gold price into India and Pakistan currencies without considering the effects of exchange rate changes. But in the present research, in order to resolve this issue, we will consider the global gold price and exchange rate as other factors influencing the relationship between the domestic gold price and stock market in Iran. Because according to Samadi et al. (2015) , Iran's currency exchange rate against U.S. Dollar and global gold prices fluctuations have a significant effect on Iran's domestic gold coins prices. Their relationships are especially stronger in the long term than in the short term. Accordingly, in this paper, these two factors are considered in investigating the relationship between Iran's stock market and domestic gold coins prices. Kaffash Hosseini and Rostami (2013) investigated this subject based on Baur and Lucey's (2010) and Baur and McDermott's (2010) model though they did not consider other factors influencing the relationship between gold and stock market.
Research Methdology
Baur and Lucey (2010), Baur and McDermott (2010) , Hood and Malik (2013) , Lucey and Li (2015) and Iqbal (2017) manually classified stock market returns into categories based on a rule of thumb (e.g. 5%, 2.5% and 1% quantiles) and distinguished the relationship between stock market returns and gold price returns when the stock market return was at each of these categories. However, using the same rule of thumb for all markets cannot be appropriate and may lead to incorrect results, because every market has different microstructure. Therefore in the present research, we use a model that makes it possible to identify the existence of different regimes based on the data characteristics that are derived from different markets. These kind of models are known as regime switching models which estimate the relations between variables in different regimes. In these models, the relations between the variables is nonlinear and the advantage of these models is in their flexibility which provides the possibility to consider different means and variances in different regimes. Two main categories of regime switching models include the Markov Regime Switching and Threshold Regime Switching models. The Markov Regime Switching model is useful for cases where the factor causing the regime switching is not visible. But in Threshold Regression (TR) models, it is assumed that the variable determining the regime changes is visible (Gonzalo and Pitarakis 2013) . In this research, since the value of the variable determining the regime is important for us, we will use the TR model to see whether a regime switching has occurred in the gold-stock market relationship or not. One of the advantages of the TR model is that without using the rule of thumb, it is possible to determine the number of existing regimes in a way that the F-Statistics of the regression is maximized. Therefore, the model used for Iran's market will be as follows. Later, by making some changes in the model, we will also present the U.S. market model. Moreover, after analyzing the data series, it is possible to adjust the model and change it from a static model to a dynamic model and we will do this in the next section after we describe our data. Now as a primary model, if we consider Iran Stock Market Return IMR t as the threshold variable with j=0, 1, …m regimes, we will have the following model:
(1) Where GC t : domestic gold coins returns in Iran GO t : global gold returns USD t : U.S. Dollar to Iran's Rial exchange rate α i: coefficients of regime-independent variables β j : coefficients of regime-dependent variables So, if IMR t is the regime determinant variable, its threshold values will be as (γ 1 < γ 2 <…< γ m ) and we will be in j regime if: γ j ≤ IMR t < γ j+1 . Here, γ j are different stock market returns and therefore based on the number of determined thresholds, we will have a range of regimes from a very negative market regime to a very positive one. Therefore, based on equation (1) we can investigate the relationship of gold coin returns with Iran stock market returns, global gold returns and exchange rates in different regimes of the stock market. If like Baur and Lucey (2010) and Baur and McDermott (2010) , we manually determine these regimes, for example if we consider two regimes of a negative market (less than zero return) and a positive market (j=1,2 and γ 1 =0), then our model will be as follows:
Now, by defining a regime determination function L j (IMR t , γ j )=L j (γ j ≤IMR t <γ j+1 ), whose value equals 1 when the regime determining variable is within the range of the chosen threshold and equals 0 when its value is outside that threshold, we can combine the above two equations and we will have:
Since we manually determined the number of regimes (j=1,2) and threshold values (γ 1 =0), we only have to estimate the values of α i and β j in equation (3). However, in order to avoid manually applying the regimes, we must consider the number of the regimes and their subsequent γ values as unknown, therefore we will have the following model:
Where, we have to estimate the values of γ j , α i and β j . A common method to do so is to use nonlinear least squares. Therefore, if we define the following sum-ofsquared residuals (SSR) function:
By minimizing with respect to the sample data in the time period of (t=1,…..T), we can obtain the different regimes. Now, to determine the regimes based on our data, it is possible to use three methods: In the first method called the global estimation of thresholds, SSRs are compared for all possible sets of thresholds to find a possible set that minimizes the SSR of equation (4). In the second method, called sequential estimation of thresholds, first, a value will be obtained as a primary threshold, which minimizes the SSR, next, by moving from this value, other possible thresholds will be discovered that decrease the SSR. The third method is actually a combination and comparison of the two global and sequential methods. In the present research, we will use all three estimation methods based on the approach provided by Bai & Perron (2003) .
The primary model for the U.S. market, given that the prices in U.S market are denominated in U.S. dollar and the U.S. is considered a developed market, is now specified as: (6) Where UMR t : U.S. stock market returns GO t : global gold returns α i: coefficients of regime-independent variables β j : coefficients of regime-dependent variables
Data and Findings
We collected daily data on Iran's domestic gold spot prices, Iran stock market index, U.S. dollar/Iran's Rial exchange rates (USD/IRR), global gold spot prices and U.S stock market index for this study. Data on Iran are obtained from RahAvard Noin database and data on global gold price and the U.S stock market index are obtained from Quandl database. We used TEDPIX as an index of Iran stock market, Bahar Azadi gold coins prices as a measure of the domestic gold prices in Iran, and S&P500 Index as an index of U.S. stock market. Our sample covers the period from Dec 2013 to Dec 2016. We chose this period to make sure that, during this period, no significant structural changes have occurred in the general economic system of Iran and the U.S. (things like the Sep 2013 significant USD/IRR exchange rate increase in Iran). Therefore, we can focus on the usual macroeconomic conditions in these countries and avoid structural breaks. The results from the test for stationary of the variables presented in Table 2 show that the variables are stationary at the first difference level. Therefore, in investigating the relationship between the variables, we will use their first difference.
Emerging Markets Journal | P a g e |20 Now we will investigate the relationship between the stock market return and gold market return using equations (4) and (6). In daily analysis, variables are specified with the prefix of LND, and in weekly analysis, the prefix of LNM and in monthly analysis the LNM prefix are used.
We start with analyzing the relationship between gold market and stock market daily returns, but first, we investigate the existence of a serial correlation of error terms using the Breusch-Godfrey Serial Correlation LM Test, whose results are presented in Table 3 : Test statistics on Iran's daily data show that the error terms are serially correlated. Autocorrelation in the residuals is often caused by a dynamic structure in variables that has not been modelled and so has not been captured in the fitted values. It is possible to extend the model to a dynamic model by adding lagged variables (Brooks 2008) . In order to justify the model to consider the effect of the autocorrelation, we will add lagged independent and dependent variables. Therefore, the justified model of the relationship between Iran stock market and gold market daily returns is as follows: (7) We also consider the existence of heterogeneous error distributions for different regimes in our model. Table 4 , the relationship between gold market and stock market daily returns in Iran is not regime-specific and these two do not have a meaningful relationship. In the U.S. market, there is an inverse meaningful relationship between stock market and global gold daily returns, which does not follow different regimes. Therefore, in the short term, gold is a weak hedge for Iran stock market and a strong hedge for U.S. stock market. We used the sequential method to determine the threshold values in Table 4 . The use of the other two methods did not cause any changes in the results; therefore, to summarize the matter, we do not present their results. Also, if like Baur and Lucey (2010) and Baur and McDermott (2010) we manually apply our own regimes, the F-Statistic of the model decreases which shows that in practice, no such regime existed. Table 5 shows the results of manually applying the two regimes of negative market (returns below zero) and positive market (above zero returns) to the model, for which, the F-statistics can be compared with this very statistic in Table 4 . Table 5 , the researchers can manually apply the two positive and negative regimes and show that in the short term, in Iran, gold is a strong safe haven, and in the US, it is a weak safe haven for the stock market. However, as mentioned before, determination of the two regimes led to a decrease in the F-statistic of the model and in fact, we applied regimes to the model that did not practically exist. It is also possible that if instead of considering the two positive and negative regimes, we consider more regimes (like Baur & McDermott (2010) Baur & Lucey (2010) ) we may obtain different results.
We investigated the relationship between stock return and gold coin return of the subsequent day, which led to a significant drop in the goodness of fit of the model. This is because the working hours of Iran stock market are from 8:30 a.m. to 12:30 p.m., whereas the official trading hours of Iran gold market start from 11:30 a.m., and if the stock market drops, investors will have the opportunity to turn to the gold market in the same day as a safe haven. The global gold market is open 24 hours and U.S. investors can access this market at any time using various gold investment tools and markets (Learn2succeed.com Inc 2014) . Now we investigate the weekly relationship between the variables. According to the results presented in Table 6 , which indicate autocorrelation, we justified the equations (4) and (6) similar to what we did in equation (7) for weekly returns and investigated the existence of different regimes in the relations between the variables. The results presented in Table 7 show that weekly relations do not follow different regimes, and in Iran, there is no meaningful relationship between the gold and stock market weekly returns, whereas in the US, there is a meaningful inverse relationship between the weekly returns of gold and stock market. Therefore, gold continues to hold its role as a strong hedge in the U.S and a weak hedge in Iran. Table 8 shows, in Iran, even if we manually determine the regimes, the relations between the weekly return of the stock market and gold coin are not meaningful and only the goodness of fit of the model decreases. In the U.S. market, if we manually determine the regimes, gold will be considered a weak safe haven but still the goodness of fit of the model decreases. The results from investigating the monthly relations are given in Table 9, Table 10 and Table 11 , which show that gold performed as a weak hedge in both Iran and the U.S. markets. As Table 11 shows, manually applying the regimes did not cause any changes in the research results in the monthly returns.
Conclusion
In the present paper, we presented a new approach to improve previous studies performed to determine the specific relationships between stock markets and gold markets. We used threshold regression to determine the potential different regimes in the gold and stock markets relationships based on data characteristics and improved the rule of thumb approach introduced by Baur and Lucey (2010) . We also improved other studies like Beckmann et al. (2015) , by considering higher frequency data and taking into account the role of currency exchange rates and finally providing the possibility to make quick transition in regimes by implementing a different regime switching model. The main conclusion of the present research is that we showed that studies like Baur and McDermott (2010) and Baur and Lucey (2010) who found that gold acts as a safe haven for stock market, may have suffered from manually applying the regimes. Because our findings showed that, if we investigate the existence of different regimes based on the data characteristics, the relationship between the stock market and gold market does not follow any specific regimes, both in the short and the long terms.
Another point is that, according to our findings, in the short term, the relationship between the stock market and gold in the developed market of U.S. differs from that of the relatively small emerging market of Iran. However, in the long term using monthly returns, in both Iran and the U.S. markets, there was no meaningful relationship between gold and stock market. In other words, in both markets, in the long term, gold performed as a weak hedge. This can be because in the long term, the price of gold is heavily influenced by the demand for gold as jewelry, which encompasses a major part of the global gold demand (World Gold Council 2016).
Therefore, based on the research results, we recommend that investors should distinguish the relationship between gold and stock market in different markets, especially in developed and emerging markets. They should also consider the importance of other factors influencing the price of gold in each market. In addition, turning to gold when the market turns negative may not be an effective strategy, because according to our findings, the relationship between gold and stock market does not follow different regimes, rather, it acts as a hedge, and to use its risk reduction advantage, it is better to always allocate a part of the portfolio to it.
Finally, since the existence of regimes is specified based on the data characteristics, the type of the relationship may change in different periods or in different markets. In the present research, we considered a period in which no major structural economic changes occurred in the U.S and Iran.
